Extraheavy

API gravity
21 (Isea, 1987; Speight, 1999; Zhang, 2005; Murillo-Hernández, 2009; Castro, 2009; Riveros, 2006; Strausz, 2010) . ND: not determined. 
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Current Knowledge and Potential Applications of Ionic Liquids in the Petroleum Industry 441 such fractions on chemical or structure features. Nevertheless, saturates are found in the nheptane eluent and are composed by straight or branched acyclic (also called paraffins) and cyclic saturated hydrocarbons (19 ≤C n ≤ 40); aromatics are found in the toluene eluent and we can consider them as hydrocarbons containing one or more aromatic ring systems substituted by other aromatic rings or saturated hydrocarbons. Resins or polar compounds are desorbed with a toluene/acetone eluent; while asphaltenes are the fraction insoluble in n-pentane or n-heptane and are considered polynuclear aromatic systems and the more polar fraction of crude oil (Speight, 1999; Speight, 2004a; ASTM, 2007; Strausz et al., 2010) . Hence, each SARA fraction corresponds to an enormous group of compounds, quantifed in the laboratory by solvent precipitation, adsorption and solvent extraction; that contributes to the physicochemical properties of the crude oil like API gravity and viscosity. Heavy and extra-heavy crude oils are mainly characterized by an API gravity between 20<API<10 and API≤10, respectively; and high viscosities (>10-10 4 Pa*s). Such crude oils sites are regionally found in countries like Canada, China, Mexico, Venezuela and USA (Figure 2 ). Heavy and extra-heavy crude oil production from reservoirs and transport to terminals presents several problems associated with oil production, precipitation of asphaltenes, resins and paraffins (saturated hydrocarbons with straight or branched chains), petroleum's high viscosity and low flowability, formation of water-in-oil (W/O) emulsions, corrosion of production and pipeline infrastructure and decaying of petroleum production. A recent work deals with the evaluation of extra-heavy oil production from Canadian and Utah tar sands using ILs (Painter et al., 2010a , Painter et al., 2010b . They could recover till 90% yield of extra-heavy oil from Canadian tar sands using common ILs like [Bmim] [BF 4 ] -and ILs could be recycled till 5 times without noticeable loss of efficiency. Nevertheless, Utah tar sand needed the use of consecutive additions of toluene as cosolvent apparently because of over saturation. These are the first reports concerning the production of crude oil using ILs and some advantages are the elimination or reduction of water use during oil extraction, good separation of sand and clay from crude oil, reduction of corrosion issues, and ease separation of ILs from tar sand. Although, this is only an exploratory study that needs more work in order to address a number of issues like the choice of IL, crude oil/IL ratio, use of cosolvents, the kinetics of the separation process, costs, and environmental concerns.
Deposition of asphaltenes and paraffins
The stability of asphaltenes in crude oil is proposed to be due to the presence of some polar substances, resins among them, present in crude oil (Chang & Fogler, 1994) . Goual and Firoozabadi (2002) suggested that both asphaltene and resins molecules are polar and associated as micelles, thanks to the positively charged asphaltenes that would be dispersed in the crude oil by negatively charged resins through electron donor acceptors and hydrogen bonding interactions (González et al., 2003) . In fact, asphaltenes and resins coexist in a petroleum fluid and may be found in the form of monomers or associated as micelles. In the latter form, the micellar core is formed by the self association of asphaltene molecules with adsorbed resins at the surface to form a shell that also contains an oil fraction ( Figure 3 ). Then, resins may be essential in asphaltene aggregation and stabilization because they attach to asphaltene micelles through their polar head and hence stretch their aliphatic groups outward to form a steric-stabilization layer surrounding asphaltene molecules. The formation and properties of such micelles is governed by the relative concentration of asphaltenes and resins. It seems that when resins are desorbed from or exceeds a critical concentration at the micellar core surface, they give rise to the asphaltene phase that aggregates and eventually precipitates (Pacheco-Sánchez et al., 2004; García-Cruz et al., 2005; Pereira et al., 2007) . Hence, resins are proposed as the natural dispersants of asphaltenes in crude oil but there some controversy about the aggregation mechanisms (Sedghi & Goual, 2010) . Asphaltene and paraffins aggregation and deposition into the rock reservoir, through the production well clogging pumps, valves and pipes represents a very serious and constant problem in oil production and transport with an enormous economic impact. This is because asphaltene or paraffin aggregation and solid formation may occur in reservoirs and oil wells, provoking the formation of an extremely dense phase that reduces oil extraction and in many cases completely stops oil production. Also, asphaltene and paraffins deposition occurs in destabilized crude oil blends and during oil storage (Thanh et al., 1999; Speight, 1999; Srivastava et al., 2002; Speight 2004a , Speight 2004b Murgich et al., 2001; Murgichet al., 1998; Mansoori, 1997; Buenrostro-González et al., 2001; Carbognani et al., 1999; Oh & Fig. 3 . Schematic representation of an asphaltene-resin micelle presents in crude oil.
Deo, 2002; Leon et al., 2000; Visintin et al., 2008) . The factors influencing asphaltene and paraffin aggregation are ruled by the equilibrium disturbance of crude oil's original composition, presence of trapped water in the reservoir (also called formation water), temperature diminution that favors aggregation as well as their chemical modification in the reservoir (Table 2 ). For example, the stability of asphaltenes in crude oil is influenced by the composition, temperature, and pressure of crude oil; asphaltenes can be destabilized as the pressure approaches toward the bubble point of crude oil (where solubilised gas starts to evaporate from the oil phase). The understanding of these factors and aggregation phenomena are crucial to find practical and effective solutions to the oil industry. It is of commonly use, the addition of aromatic solvents like xylene or cosolvents like amines or sulfonic acid derivatives. Although, the empirical approach may cause damage to the rock reservoir (also called formation damage), increase asphaltene aggregation as well as useless, costly and time-consuming procedures that may compromise oil production. Recently, we have reviewed several conventional and emerging technologies to allow crude oil flowing and transportation by pipeline which somehow reduce asphaltene and paraffin aggregation and precipitation (Aburto et al., 2009) . On the subject of ILs application to the asphaltene problems, Liu et al. (2005) studied the dissolution of asphaltenes from Shengli crude oil in ILs. They mixed the isolated asphaltene sample with ILs and heated them up to different temperatures (50, 80, 135 and 150°C) in order to determine their solubility. It was observed that the ILs based on isoquinolinium cation can dissolve asphaltenes better than pyridinium and imidazolium cations. Also, the ILs capacity to dissolve asphaltenes decreases with the major substitution of the alkyl chain of ILs. The effect of the anion over the capacity to dissolve asphaltenes was found to augment with minor molar volumes, i.e. the anion [Cl]-showed the better dissolution of ILs within a range of 20-27% between 80 to 150°C. Authors proposed that asphaltene dissolution occurs by ILs breaking of asphaltene associations, mainly hydrogen bonds. Now, the dissolution approach to solve asphaltene aggregation and deposition should be carefully studied before practical application since tested ILs are poor soluble in water
Fractions
Factors •
Disturbance of the pressure-temperature reservoir equilibrium that alters the natural abundances of crude oil fractions, i.e. gas separation from crude oil in primary recovery, during gas injection into reservoir in secondary recovery or through polymer injection, by instance, into the reservoir during tertiary recovery, also called enhanced oil recovery (EOR).
•
Injection of light petroleum fractions or light to medium crude oils to the reservoir to facilitate production of heavy and extraheavy crude oils.
Asphaltenes
• Chemical modification of fractions during recovery processes, especially through thermal recovery processes.
• Ascension of crude oil from the reservoir through the production well and during pipeline transport to the terminal may cause heat loss and paraffin crystallization and sedimentation.
• Presence of water in the reservoir that favors the formation of a paraffin shell around water drops.
Paraffins
• Blending two or more crude oils Table 2 . Factors influencing asphaltene and paraffins agglomeration and solid formation.
and a solvent may be required to inject them to the reservoir or pipeline. Moreover, dosage, injection and effect on real crude oil sample should be essayed to get more insights about ILs functionality. Hence, studied the effect of IL sand amphiphile molecules in the inhibition of asphaltene precipitation in simulated CO 2 -injected reservoir oil. The CO 2 flooding is a promising enhanced oil recovery technique for reservoirs but asphaltene or paraffin (Hu et al., 2004) precipitation and subsequent clogging of the rock formation as well as production and transport equipment may be an important disadvantage ( Figure 4 ). The experiment was conducted in a high-pressure cell where the crude oil and the ILs were mixed and CO 2 was injected as an asphaltene precipitation agent. It was found that inhibition abilities of ILs like C n phol and resins such as C n bsa, and C n bsNa increase with elongating the alkyl chain length between 2 ≤ n< 8 and then remain constant for n ≥ 8. Nevertheless, the [C n py][Cl] series display an inverse trend and inhibition of asphaltene precipitation auments from n = 12 to n= 4; and [C4iql][Cl] revealed as the better inhibitor with the minor charge density on the cation. Something important about this work is that the ability of ILs and amphiphiles to inhibit asphaltene deposition varies from one kind of crude oil to another. Indeed, Xinmin, Shengli and MuH are Chinese medium crude oils with an asphaltene content between 1.5 to 3.5% . The Xinmin oil has more asphaltenes and a larger specific gravity (0.9206 g/cm 3 at 20°C) than the other two tested oils with similar properties. Non IL could completely inhibit asphaltene precipitation only the benzene sulfonic amphiphiles, but at a high concentration of 4% w/w. Such quantity of an additive to prevent or correct asphaltene deposition into the reservoir or even at a storage tank may cause important operational problems that should be carefully planned: ILs storage, solvent storage and mixing with ILs, ILs injection to the well or tank, ILs effect on water separation, corrosion and crude oil refining. The IL molecules surround and clog the fluorophore molecules of MHCOs, which sense a more apolar microenvironment at the CAC value due to the blue shifting of the spectra of the MHCOs at increasing IL concentration. Such observation can be explained if we consider that ILs may interact through their apolar tail with resin-stabilized asphaltenes aggregates in the MHCOs, resulting in an increasing apolar microenvironment around asphaltene molecules (Figure 6a ). The CAC value show then the critical concentration of ILs at which a miscelle-like aggregate is formed and varies from 10 to 50 ppm for studied ILs. The resinstabilized asphaltenes may be further stabilized by this ILs shell and limit asphalteneasphaltene interaction, aggregation and precipitation. Nevertheless, we must also consider the IL-IL interaction since it forms the outer shell and may favour the formation of loosy or tighty aggregates (Figure 6b ). It appears clear here that we need ILs that strongly interact with asphaltenes or resin-asphaltene aggregates in order to stabilize them but slightly or nothing affinity with themselves. www.intechopen.com 
We study also the aggregation of a MHCOs by spectrofluorometry and found that it occurs at a predominant polar microenvironment either by incrementing the crude oil concentration or the n-heptane volume (Murillo-Hernández et al., 2009 ). The addition of an IL modifies such aggregation and displaces it to larger MHCOs concentration or n-heptane volume. Here, ILs set a polar microenvironment around MHCOs aggregates, which stabilized them against further aggregation and precipitation (Figure 6b ). The better performance of ILs as inhibitors or stabilizers of asphaltene aggregation was found with those comporting a complex anion, a pyridinium ring, or a shorter alkyl substitution on the cation. Such ILs present also the higher values of the calculated electronic properties. Another important finding is that ILs set a polar microenvironment around MHCOs molecules, which allows MHCOs-ILs-MHCOs interactions, limits MHCOs aggregation, and shifts the aggregation to a larger MHCOs concentration ( Figure 7) (Figure 7 ). It seems then that several factors affect asphaltene stabilization/destabilization, and that general rules do not apply to ILs utilization in crude oils. Further research must take into consideration factors like the chemical properties of asphaltenes and other SARA fractions present in a specific kind of crude oil, spatial variations of properties of the same crude oil, basic and acid sites in asphaltenes and ILs structure (Boukherissa et al., 2009) , relative polarity at aggregation point of crude oil and isolated asphaltenes, etc. More insights about asphaltene aggregation and precipitation are needed in order to understand the ruling adsorption mechanisms among asphaltenes, asphaltene-resin aggregates and ILs. Such knowledge may be acquired through experimental adsorption isotherms and the estimation of affinity constants and adsorption capacities. In regard to paraffin crystallization and deposition, the formation of wax crystals occurs as a consequence of temperature diminution of crude oil. The solids formed are mainly mixtures containing n-paraffins ranging from C20 to C40 and higher. However, the deposition of branched chain paraffins may drag also naphthenic acids, aromatics compounds as well as asphaltenes and resins and the mechanisms are quite complex and poorly understood (Oliveria et al., 2007) . The main factors determining organic deposition are petroleum composition, the thermohydraulic profile along the production pipelines and temperature changes among the reservoir, production well, transportation pipelines and storage tanks. The paraffin precipitation also causes a change in the crude oil flow behavior from Newtonian to non-Newtonian, augmenting viscosity and pressure to pump it along the pipelines. Hence, the lowest temperature at which movement of the crude oil specimen is observed under the conditions of the test is called the pour point temperature and corresponds to a phase transition in which the oil goes from a fluid dispersion to a wax-oil gel (ASTM D 5853, 2009 ). The use of scrapers, hot oil treatments and solvents ease the operation; but the application of remedial measures becomes prohibitive economically in extremely deep production, offshore drilling and ocean floor completions. Certain chemical products are used as flow improvers, crystal modifiers, and pour point reducing agents that diminish apparent viscosity and the pour point of oils having a tendency to wax crystallization through various not still well defined mechanisms, but there is evidence that asphaltenes and naphthenic acids may interfere or favour paraffin crystallization (Oliveira et al., 2007) . Despite that mechanisms of paraffin inhibitors are still under discussion, the pour point depressant agent acts most likely by crystal modification and/or dispersion, while asphaltenes probably adsorb to a greater degree to the pipe wall, preventing strong adhesion by the wax (Mendell & Jessen, 1970) . Here, ILs could also serve as pour point reducing agents, but the issue is still open and for example, (liquid + liquid) equilibrium data for complex systems are needed in order to approach the technical and economical feasibility of ILs as paraffin inhibitor or extractor . www.intechopen.com
Crude oil dehydration and desalting
The fluids produced from mature wells are seldom pure crude oil and associated gas, and by far the most abundant material is formation or added water. The first is the water naturally located into the reservoir while the latter comes from production techniques to enhance crude oil recovery. Hence, secondary and tertiary oil recovery processes, some of which involve injecting water or steam into oil bearing formations, have become increasingly common, particularly in the production of heavy oil or bitumen (Sefton & Sinton, 2010) . Also, many wells produce large quantities of salt water, and safely disposing of it is a problematic and expensive problem. Additionally, brine may be corrosive and salts tend to precipitate through infrastructure (Speight, 1999) . Also, salt-containing water can be present as a continuous or emulsionated phase (Figure 8 ) and must be separated as soon as possible from crude oil before its storage or refining. Nevertheless, the presence of very stable and tight water-in-oil (W/O) emulsions is a costly problem, resulting in high viscosity, the demand of expensive chemical products, corrosion and equipment with inefficient separations. The crude oil market demands that water in crudes must be removed to a level of less than 0.5% BSW (bottom, solids, water). Therefore, different physicochemical methods have been used to separate water from oil (Fan et al., 2009 ). The stabilization of the W/O emulsion is mainly attributed to the formation of a rigid interfacial film of asphaltenes, where asphaltenes may accumulate as nanosized aggregates at the W/O interface and have interplay with resins as a solubilizing agent (Sjöblom et al., 2001) . W/O emulsions are complex multicomponent, multiphase systems. The effective viscosity of these mixtures is a function of many parameters such as the presence of solids, the presence of emulsifiers, the viscosity of individual phases, the droplet size and distribution, the density of constituents, the age of the emulsion, the shear rate at which the viscosity is sampled, the volume fraction of constituents and the temperature of the emulsion (Farah et al., 2005; Sefton & Sinton, 2010) . Hence, crude oil demulsification can be very difficult, non-efficient and it may require high residence times. Therefore, it is still one of the most frequently studied subjects in order to find efficient industrial methods to easily and economically break emulsions and desalts crude oil (Xu et al., 2006) . The self-organization, micelle formation and surface properties of ionic liquids (Luczak et al., 2008) as well as their use to dehydrate and desalt crude oil have been just recently reported (Guzmán-Lucero et al., 2010; Lemos et al., 2010) . These research groups work on the demulsification of water-in-medium, heavy and extra-heavy crude oil emulsions assisted by conventional and microwave assisted heating. The latter technology has been known since 1978 and it accelerates the resolution of W/O emulsions as discussed elsewhere (Klaika, 1978; Fortuny et al., 2007) . The microwave technology allows for the fast heating of emulsions, favouring the separation of crude oil emulsions into water and oil phases by thermal effects. The latter can be enhanced through the use of specific compounds with high dielectric properties, i.e. that augments the absorption of radiation by the sample and allows for the quicker resolution of the emulsion. Moreover, these additives can not only act in the heating system but also in the mechanisms involved in the process like modification of the interfacial tension between water and oil phases (Lemos et al., 2010 (Lemos et. al., 2010) . By the other side, ILs may break W/O emulsions with different types of crude oils, being the faster and higher demulsification efficiency in the order medium > heavy > extra heavy crude oil. It seems to us that high viscosity on extra-heavy crude oils somehow limits the mobility and coalescence of water drops inside the oily matrix, which delays phase separation ( Figure 9 ). Many factors may affect emulsion stability and rupture but relevant parameters that must be deeply study are crude oil viscosity, asphaltenes, paraffins, naphtenic acids, salt content, ILs' surface properties, interfacial phenomena, etc.; in order to assess emulsion breakage factibility. 
Petroleum refining
Transportation fuel usage around the world is developing so fast because of their advantages of cost-efficiency and big power. However, SOx emissions are produced during fuel combustion, which brings environmental problems. Therefore, many stringent environment legislations have been issued to limit the sulphur (Esser et al., 2004) and aromatic content of fuels (EPA, 2008) . There are two conventional desulfurization methods: hydrodesulfurization (HDS) and non-HDS. In the past few years, most of the sulfur was removed from the fuels through HDS in refineries. Nevertheless, the sulfur-and nitrogencontaining compounds left in fuels like gas oil and diesel after HDS are mainly aromatic compounds such as dibenzothiophene (DBT), carbazole and their alkyl derivatives ( Figure  10 ). Hence, conventional HDS requires higher temperature under higher hydrogen pressures, which induces high operational costs and investments to get the lower sulfur content, reduce HDS catalyst deactivation and meet environmental regulations. Fig. 10 . Sulfur-and nitrogen-containing compounds usually found in hydrodesulfurized gas oil and diesel: a) dibenzothiophene, carbazole and b) their alkyl derivatives; and gasoline: c) thiophene and d) pyridine.
Room temperature ionic liquids (ILs) have been put in a wide range of application as green solvents for their low volatility and excellent thermal stability. In regard to the crude oil refining industry, the usage of ILs has been reported for desulfurization (Huang et al., 2004; Zhang et al., 2004; Mochizuki and Sugarawa, 2008; Xu et al., 2009; Wang et al., 2010) , denitrogenation Huh et al., 2009 ) and dearomatization ) of diesel and gasoline fuels as well as reduction of naphthenic acids in petroleum (Shi et al., 2008) . In general, desulfurization, denitrogenation and dearomatization have been approached by mere extraction or extraction coupled with catalytic oxidation in ILs ( Figure  11 ). Hence, sulfur removal by mere extraction with ILs displays low efficiencies (Huang et al., 2004) . Here, the [Cu x Cl y ] -containing ILs could remove between 16-37% sulphur in gasoline and removal efficiency augments with the decreasing sulphur content. This was attributed to π-complexation of thiophene by Cu(I) as reported elsewhere (Hernandez and Yang, 2003) . Another approach using a [BF 4 ] --containing ILs found that sulphur and nitrogen removal slightly augmented with increasing heteroatom content in gasoline . Moreover, an important removal of sulphur and aromatic compounds in gasoline occurs first by increasing the IL/fuel ratio and then by multiple extraction cycles with ILs. The aromatic removal, mainly benzene, is an attractive subject of study since the content of benzene cannot exceed 0.62% in gasoline from 2011 in the USA (EPA, 2008) . It is suggested that the main interaction between aromatic and sulphur, nitrogen-containing compounds and ILs and then the extraction mechanism occur with the π-electron density of aromatic compounds as it has been described elsewehere (Su et al., 2004; Gutel et al., 2009) . Another approach uses [SO 4 ] --based ILs to extract sulphur compounds in order to avoid the possible generation of HF and HCl during hydrolysis (Mochizuki and Sugarawa, 2008) . They found a remarkable extraction of dibenzothiophene (40-70%) in n-dodecane at an IL/model fuel ratio of 1:1 that increases with extraction time and steps as well as carbon number of ILs. The extraction efficiency of nitrogen-containing compounds increases with larger chain lengths of the alkyl groups in ILs and it was attributed to the increasing free volume left behind by bulky ILs (Huh et al., 2009) . Here, the extraction of the basic quinoline may be facilitated by its coordination to the Zn center of ILs but the extraction of neutral indole is ruled by the interaction between the ILs' anion and the H-atom of the secondary amine group as shown by computational calculations. Recently, Meindersma et al. (2010) have made a review of works dealing with dearomatization as well as some useful contributions. They state that activity coefficients are needed at finite dilutions for practical application and not at infinite dilution as most works present; the distribution coefficients must be calculated on a mass basis, and not mole, since this is the approach used in industry; the work results must be compared with conventional technologies as sulfolane extraction process; and whenever possible, a technical and economical estimation of the process must be done. In this regard, the aromatic/aliphatic selectivities with some ILs are 1.9 times higher when compared to sulfolane, while the investment cost may be reduced by a factor of two. Further research should take in mind the extraction mechanism between heteroatom-containing and aromatics compounds with ILs, removal efficiencies, ILs separation and recycling, use of solvents or cosolvents, applications for separated compounds, economical feasibility, etc. All latter approaches use biphasic extraction where surface area is poor, mass-transfer issues should be important and require a lot of ILs recycling steps. Recently, the use of ILs deposited on a solid, known as supported ionic liquid phase (SILP), incremented significantly the desulfurization efficiency by augmenting surface area, diminishing mass-transfer problems and allowing a continuous process (Kuhlmann et al., 2009) . Careful attention must be paid to ILs leaching or saturation during process, but ILs chemical bonding to support as well as ILs-support reactivation are subjects that must be further studied. Conventional refining processes, as HDS, are typical catalytic ones where it is common the use of supported metals as Al, Co, Mo, V, Ti, etc., to enhance and accelerate fuel desulfurization and denitrogenation. Although, the process results in hydrogen sulfide and ammonia that need to be further treated ahead in Refinery to meet environmental emission regulations. Chemical oxidation in conjunction with ILs extraction can sharply increase, when compared to mere extraction, the removal of sulphur and nitrogen from automotive fuels without producing polluting gases that need to be recovered. For instance, Lo et al. (2003) (Lu et al., 2007; Zhao et al., 2007) . The reaction time in HDS processes are expressed as LHSV (liquid hourly space velocity) and common values range for nafta are between 6 to 10 h-1 . Here, the assays were carried out with a LHSV between 132.14 and 529 h -1 , too highs for industrial application but we must consider that it is homogeneous versus conventional heterogeneous catalysis. It is clear here that we need also to standardize reaction criteria for mutual comprehension and set assays conditions near to practical applications. (Xu et al., 2009) . Such approach showed high sulfur removal, which was superior to mere extraction with IL and extractive oxidation without catalyst. The advantages of using the extractive and catalytic system containing V 2 O 5 and [Bmim] - [BF 4 ] + are that ILs can be recycled seven times without a significant decrease in activity, and is a simple, mild, and environmentally friendly approach for deep desulfurization. Another approach used ozone and hydrogen peroxide as oxidation catalyst and sulphur removal reached 100% between 50 and 80°C (Wang et al., 2010) . Nevertheless, these approaches remain still far away from industrial application and more intensive research should be done in order to assay with real diesel or nafta streams, understand the catalysis and thermodynamics of reactions, recycling of sulphur-saturated ILs, finding applications for oxidized heteroatom-containing compounds, and scale up of the extractive and oxidative extraction processes. Finally, the presence of naphthenic acids in crude oil during refining operations may cause operational issues, such as foaming during crude oil desalting or other operation units as well as carrying cations through the refining process that may cause catalyst deactivation (Shi et al., 2008) . They undertook an innovative approach to solve such a problem by forming ILs from the reaction of naphthenic acids and imidazole derivatives directly into the crude oil matrix, that allow ILs separation from crude oil. Even if high removal of naphthenic acids, transformed to ILs, was accomplished between 30 to 60°C; it is necessary the use of a cosolvent to facilitate phase separation. This approach requires a further separation process to obtain relatively pure ILs and regenerated cosolvent. Here, the approach is interesting but when applied directly to oil reservoir, forming in-situ ILs, may help to all described issues found along the production, extraction and refining of crude oils.
Conclusion
ILs have been successfully assayed for the production, transportation and refining of crude oil at lab scale. Nevertheless, their potential application on the field has still to be proven. Many issues have to be solved before ILs may be currently applied in the petroleum industry. The economical, technological and environmental feasibility of large scale production and utilization of ILs must be asserted before any petroleum company accepts their daily use. The effect of the presence of ILs in crude oil during production, transport and refining must be asserted in order to identify operational issues. Therefore, much work is necessary at pilot plant and field scale to identify and fix the possible operational issues, infrastructure dimension and ILs handling. Even if ILs have still to prove their safely utilization in daily and routinely petroleum operations, we believe that they have already open a crucial window to more safe, environmental-friendly and tailor-made solutions to the actual problems of the petroleum industry.
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